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Nanoparticulate magnetic material exhibit unique properties of interest, such as 
data, storage technology, bearings, lubricant and wave absorbers. In recent years, 
special attention has been focused on superparamagnetic nanoparticles because of 
their potential use in various fields of biology and medicine such as magnetic 
targeting (of drugs, genes, and radiopharmaceuticals), magnetic resonance imaging, 
diagnostics, immunoassays, RNA and DNA purification, gene cloning, and cell 
separation and purification. In this dissertation, we used two methods to synthesize 
monodisperse superparamagnetic MnFe2O4/Silica nanospherical composites, and we 
studied them respectively. Then, A novel class of fluorescent/magnetic bifunctional 
nanoparticles has been synthesized, and these nanoparticles exhibited strong excitonic 
photoluminescence and superparamagnetic. 
This dissertation consists of four chapters: 1. Overview; 2. Synthesis and 
Characterization of MnFe2O4/Silica nanocomposites using reverse micelle combined 
with microemulsion technique; 3. Synthesis and Characterization of MnFe2O4/Silica 
nanocomposites using thermal decomposition combined with modified Stober method; 
4. Synthesis, Characterization and Biological Functionalization of 
Magnetic/Fluorescent bifunctional nanoparticles. 
In chapter one, the development of nano-science and the properties of 
nanoparticles are introduced simply. The properties, synthesis methods and biological 
applications of magnetic nanaparticles are viewed. The research proposal for this 
dissertation is also presented. Because encapsulation in silica provides the 
nanomagnets with several benefits, we choose SiO2-coated magnetic nanoparticles for 
research. 
In chapter two, the research work focused on the synthesis and characterization 
of MnFe2O4/Silica using reverse micelle and microemulsion technique. First, 
MnFe2O4 nanoparticles are synthesized by using sodium dodecylbenzenesulfonate 















crystalline and superparamagnetic. Second, A water-in-oil microemulsion method has 
been applied for the preparation of silica-coated MnFe2O4 nanoparticles.  The form 
and properties of MnFe2O4/Silica nanocomposites are characterized with transmission 
electron microscopy (TEM), XRD and SQUID microscopy. 
In the chapter three, the synthesis and characterization of MnFe2O4/Silica using 
thermal decomposition and modified Stober method is described.  First, 
High-temperature solution phase reaction of Fe(acac)3,  Mn(acac)2 with 
1,2-hexadecanediol in the presence of oleic acid and oleylamine leads to 
monodisperse magnetite (MnFe2O4)nanoparticles. Second, MnFe2O4/Silica 
nanocomposites has been attained through modified Stober method. The form and 
properties of MnFe2O4/Silica nanocomposites are characterized with TEM, XRD and 
SQUID.  The results showed that the method of thermal decomposition combined 
with modified Stober method is better than the one using reverse micelle and 
microemulsion technique. Then, we studied the effects of TEOS, surfactant content 
and MnFe2O4 solution volume. 
In the chapter four, A novel class of fluorescent/magnetic bifunctional 
nanoparticles has been synthesized from the reverse microemulsion technique.  
These nanoparticles were studied with transmission electron microscopy (TEM) and 
SQUID microscopy.  The results showed that these nanoparticles had a typical 
diameter of 40nm and a saturation magnetization of 1.9 emu/g at room temperature. 
The experiment results also showed that these nanoparticles exhibited strong excitonic 
photoluminescence.  Then, these bifunctional nanoparticles were modified with 
vancomycin for binding.  The results showed that these vancomycin modified 
nanoparticles can capture selectively bacterias.  
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第一章  绪论 
寸效应，纳米颗粒尺寸小，比表面积大，在熔点、磁学性能、电学性能和光学性
能等都较大尺寸颗粒发生了变化，产生出一系列奇异的性质。如金属纳米颗粒对





















粒径为 5 nm粒子表面原子数所占比例为 40%，粒径为 2 nm粒子表面原子数为
80%，庞大的比表面，键态严重失配，出现许多活性中心，表面粗糙度增加，因
而具有更高的催化活性，可作为高效催化剂 [7]。例如：在苯加氢反应中，粒径
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